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Current work assignment 
Uncertainty -based design and optimization applied to subsonic, supersonic and rotary wing vehicles 
 

Prior research projects and areas of interest      
Combinatorial Optimization 
Ms. Padula is a noted expert in combinatorial optimization methods like genetic algorithms, and simulated 
annealing. Starting in 1990, she found the best locations for damping struts on the CSI Evolutionary Model 
as part of a study on the dynamics of large space structures.  Later, she worked with the Active Structural 
Acoustic Control (ASAC) team to find the best location for piezo-electric actuators and microphone 
sensors on a composite cylinder laboratory test.  The success of the ASAC laboratory test influenced the 
placement of mechanical dampers on a joint Raytheon-NASA Beech 1900D flight test.  More recently, Ms. 
Padula studied novel control systems for stealthy aircraft as part of the Morphing program.  Optimal 
placement of actuators and sensors was one key to the success of each of these applications.  
 
Uncertainty-Based Methods 
A relatively new area for System Analysis is uncertainty-based methods (UBM).  Sharon Padula initiated 
interest in this area by organizing a 1997 ICASE workshop on the subject.  Next, she advocated UBM 
research, brought two different post-docs to Langley and showed the application of UBM to aerodynamic 
shape optimization and crashworthy airframe design.  She is currently working on Optimization under 
Uncertainty applied to aircraft wing structures. 
 
Variable Fidelity Framework 
Ms. Padula’s interest in variable-fidelity frameworks started with the Aircraft Noise Prediction Program 
(ANOPP).  In 1981, she received a Group Achievement Award for developing, implementing, and applying 
ANOPP.  She has developed her own optimization frameworks and has demonstrated the power of 
commercial frameworks such as iSIGHT and CenterLink.    She is currently using this expertise to develop 
a ModelCenter framework for use by system analysts at ASAB and an iSIGHT framework for aircraft noise 
research. 
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